Leucine limitation regulates myf5 and myoD expression and inhibits myoblast differentiation.
Satellite cells are the major pool of muscle stem cells after birth; they represent an important component required to maintain muscle mass and functionality during life. The molecular mechanisms involved in myogenic differentiation are relatively well-known. However, the role of extracellular stimulus in the control of differentiation remains largely unresolved. Notably little is known about the impact of nutrients on this process. Here we have studied the role of leucine, an essential amino acid, in the control of myogenic differentiation. Leucine is a well-known regulator of muscle protein synthesis. It acts not only as a substrate for translation but also as a regulator of gene expression and signaling pathways such as those involving mTOR and GCN2. In this study we demonstrated that the lack of leucine abolishes the differentiation of both C2C12 myoblasts and primary satellite cells. This effect is associated with a modification of the pattern of expression of the myogenic regulatory factors (MRF) myf5 and myoD. We report an up-regulation of myf5 mRNA and a decrease of myoD protein level during leucine starvation. This study demonstrates the importance of a nutrient, leucine, in the control of the myogenic differentiation program.